The vulnerability of coastal areas to associated hazards is increasing due to population growth, development pressure and climate change. It is incumbent on coastal governance regimes to address the vulnerability of coastal inhabitants to these hazards. This is especially so at the local level where development planning and control has a direct impact on the vulnerability of coastal communities. To reduce the vulnerability of coastal populations, risk mitigation and adaptation strategies need to be built into local spatial planning processes.
Introduction
Coastal areas are subject to intense and sustained pressures from a diverse range of sources.
Coasts host many of the world's major centres of commerce and they represent highly desirable locations for residential, recreational and tourism related activities (Martínez et al., 2007) . The rapid development of coastal areas is leading to a parallel increase in the population vulnerable to coastal hazards. Coastal hazards are "a function of the presence of human beings and their myriad activities in interaction with naturally occurring coastal processes" (Domurat and Wakeman, 1991, p. 92) . These natural processes are construed as 'coastal hazards' as they may result in the loss of life or property. Many such hazards, such as coastal erosion, are natural continuous environmental processes which constantly remodel and reshape coastlines. Others, such as tsunamis, are more episodic and catastrophic in nature and often have immediate and dramatic effects.
Vulnerability of coastal communities to such events is likely to be exacerbated by continuing population growth (Nicholls et al., 1999) and by the impacts of climate change (Duxbury and Dickinson, 2007) . Coastal population growth, urbanisation and expanding coastal tourism increase pressure on coastal environments, resulting in ecosystem degradation Duxbury and Dickinson, 2007) . This degradation reduces the long-term resilience of coastal systems (Duxbury and Dickinson, 2007) and increases the vulnerability of local inhabitants to coastal hazards. In terms of climate change impacts, the Intergovernmental Panel on Climate Change states that "coasts are projected to be exposed to increasing risks, including coastal erosion, due to climate change and sea-level rise. The effect will be exacerbated by increasing human-induced pressures on coastal areas" (IPCC, 2007) . Even the impacts from the lower end of future climate change predictions might have immense bearings on coastal and marine systems and the economic and social systems that depend upon them (Harley et al., 2006) . The fact that there is there is still uncertainty about the timing, severity and distribution of climate change impacts should not delay anticipatory adaptation that can be undertaken (Tompkins, 2005) .
A combination of both mitigation and adaptation strategies are essential in coastal areas to develop a response to climate change (Nicholls and Lowe, 2004) . In terms of mitigating the impact of coastal risks, local authorities often rely on engineering solutions (O'Hagan and Cooper, 2002 ). Yet, human modification of the coast to reduce 'exposure' to risks may in fact inadvertently exacerbate their impacts and increase vulnerability ). Some management strategies may in fact increase vulnerability by desensitising populations to risks posed by coastal hazards, thereby increasing the vulnerability of populations to such events. Structural adaptations such as sea walls may encourage inhabitation of high-risk areas (Comfort et al., 1999) sometimes with disastrous consequences. In 2010, for example, Cyclone Xynthia caused considerable damage to property in France, leaving thousands homeless and killing at least 50 people (BBC, 2010) .
Many of the victims were killed when a storm surge, which exceeded 1.5 m and peaked at the same time as a high spring tide, topped a seawall in the town of L'Aiguillon-sur-Mer (Bertin et al., 2012) . Poor planning practice had meant that a mobile home park, where the majority of deaths occurred, had been built immediately to the rear of the seawall (BBC, 2010) . In Ireland, overconfidence in the flood protection provided by two dams may have increased the vulnerability of Cork City to flooding (Jeffers, 2011) . Despite suggestions that the dam network may provide insufficient flood protection (Fitzpatrick and Bree 2001 ) the city appears to have been fundamentally underprepared for the impact of a large flood in November 2009 (Jeffers, 2011) .
Traditionally, adaptation planning and policy was viewed as a competency of national governments (Measham et al., 2011) and was implemented through national mechanisms such as national adaptation programmes (Biesbroek et al., 2010; Tompkins, 2005) . In recent years, however, emphasis has been placed on the need to develop local level adaptation strategies (Measham et al., 2011) . The increasing emphasis on local adaptation reflects: a) the likelihood that climate change impacts will be experienced locally (Adger and Kelly, 1999; Cutter et al., 2000) ; and b) the fact that local governance entities are often the competent body for managing and ameliorating such impacts (e.g. flood risk management) (Agrawal, 2009; Measham et al., 2011; Naess et al., 2005) . It is argued, therefore, that risk mitigation and adaption strategies need to be built into spatial planning processes of local governments to reduce the vulnerability of coastal populations . Local government entities, however, operate within a complex hierarchal governance framework and their remit and focus is often shaped by higher level plans, policies and legislation. The fit between site specific management strategies and higher level strategies is important in terms advancing an integrated approach to coastal management (O'Mahony et al., 2012) . It is important, therefore, to explore how policy and legislation developed at a higher level fashions local government mitigation and adaption strategies.
Because identifying coastal environmental processes, such as erosion, as risks is a human value judgement ) it is critically important to understand how coastal risks are perceived by the public in order to design effective risk management strategies (Comfort et al., 1999) . How individuals perceive risks is influenced by a number of factors, including, their knowledge of a 'risk', their personal beliefs, social norms and considerations of the possible impacts that any action might have on themselves and others.
Awareness of risk does not necessarily result in an individual avoiding risk-taking action or in them safeguarding themselves against potential negative impacts. For example, there is evidence that residents living in vulnerable coastal locations give little thought to protecting themselves against flood risks. Although participants in Terry and Chilvers' (2011) study, for example, were aware of coastal risks, they did not view individual action as an effective means of addressing them. This correlates with other studies which have illustrated that even where there is awareness of coastal risks, there is a tendency for residents to distance themselves from mitigation efforts and to view it as the responsibility of government rather than individuals (Few et al., 2007) . The tendency to view risk mitigation as a government rather than an individual problem also extends to the protection of private property. For example, Copper and McKenna (2008) found that coastal residents often believe that publicly funded engineering structures can and should be used to protect private property.
This paper presents an analysis of local coastal risk governance in Ireland and how it is shaped by EU and national policy and legislation. The objective of the study is to critically examine Ireland's spatial planning framework as it relates to the governance of coastal risk and local stakeholders' opinion of this framework. The study has three aims: 1) to review European and national legislation and policy as they relate to coastal risks; 2) to assess the extent to which this steering is reflected in county and local development plans and consenting processes at project level; and 3) to assess coastal residents' perceptions of the local planning system and how it addresses coastal risks. A brief overview of the context of this study, including Ireland's spatial planning framework, is presented in the first instance. This is followed by an account of the local study site and methodology. Study findings, related to the objectives described above, are then presented and evaluated. The paper concludes with some recommendations regarding the strengthening of the coastal governance framework so as to ensure coastal risks are incorporated more fully into local level decisionmaking processes.
Irish Context
Ireland's coastline, measuring approximately 5800km is vulnerable to many coastal hazards (Devoy, 2008) . The majority of the soft coastal stretches in Ireland are vulnerable to erosion (O'Connor et al., 2009) . It is estimated that about 20% to 25% of Ireland's coastline is at risk from erosion, with erosion rates varying from a maximum of about 2m per annum on parts of the East coast to practically zero on sheltered coasts (Eurosion, 2004; National Coastal Erosion Committee, 1992) . The annual rate of erosion is much higher during particularly stormy years. One firm of engineers estimated that some parts of the coast experienced 2m of erosion during the winter storms 2013-2014 (Riegel, 2014) . Much of Ireland's coastline is at risk from hazards associated with climate change, including changes in sea level, wave energy and storm surges resulting in coastal erosion and flooding of low-lying areas, the impacts of which are likely to be further exacerbated due to 'non-climate' pressures arising from increasing population and development within the coastal zone (Fealy and Murphy, 2009 ).
Increased vulnerability to coastal risks has potentially serious implications for Ireland's coastal population and coastal industries, especially as Ireland's largest cities are located on the coast and it also hosts key infrastructure, such as ports, road and rail networks, and several strategic industries (Falaleeva et al., 2011; Morrissey et al., 2011) . Coastal population has been on the increase since the 1980s, with the population living within 5 km of the coast comprising approximately one-third of the total population (Devoy, 2008) . High levels of coastal urbanisation and industrialisation during the 1990s has further increased vulnerability in the Irish coastal zone (Connolly et al., 2001 ). For example, Ireland's recent property boom saw a substantial increase in coastal development, particularly the construction of holiday and/or second homes and a parallel increase in demand for coastal protection in these areas (McElduff, et. al., 2013) .
Ireland's spatial planning framework 1
Ireland's spatial planning framework involves national, regional and local institutions (see Table 1 Spatial Strategy 2002 -2020 (DEHLG, 2002 , pp. 2002 -2020 which provide general frameworks for planning in Ireland.
An appeal can be made to An Bord Plenála against any planning decision of a local planning authority (Ellis, 2002) . As an independent body, it has complete autonomy with regards decision-making (Ellis, 2002) . The Board's decisions are final and can be challenged only by judicial review regarding legal and procedural matters. The Planning and Development At regional level, eight regional authorities are charged with developing planning guidelines for their regions, after consultation with the local authorities and the public (Grist, 2013) .
Regional authorities must review and make new guidelines every six years. Local authorities are required to review their development plans and ensure they are consistent with established regional guidelines by amending them as necessary (Grist, 2013) .
At local-level, the planning system is operated 88 local planning authorities ( With respect to development planning and control in the foreshore, the jurisdiction of local planning authorities extends only to the mean high water mark. There is ambiguity over this boundary as it is based, in part, on outdated data (McKenna, et. al., 2003; Flannery and Ó Cinnéide, 2008) . This compounds the issue of split jurisdiction between terrestrial and marine authorities. However, the Planning and Development Act, 2000 increased local authorities' powers in relation to foreshore planning and development by providing them with a legislative basis to include objectives regarding development on the foreshore in their development plans (Long, 2007) . These objectives often have been developed and applied in an ad hoc manner due to the absence of overarching coastal policy guidance as Ireland has failed to fully embrace Integrated Coastal Zone Management (ICZM) (O'Hagan and Ballinger, 2010). Furthermore, while local planning authorities are ostensibly tasked with managing coastal development they may lack the required capacity and/or information to do so (O'Mahony, et. al., 2009) .
At the time of writing, however, the Irish Government is considering options for streamlining foreshore planning and consenting processes. The new legislation would require local authorities to include objectives for managing all aspects of the coastal zone, including both terrestrial and marine elements, within the development plan process. The current discussion about an appropriate framework for coastal management provides an ideal opportunity to review and strengthen the management of coastal risks in Ireland.
Research hypothesis and methodology
Based on the above overview of the Irish planning system, it is hypothesised that provision for coastal risks increases as the spatial scale decreases so that County Development Plans and Local Area Plans are reasonably expected to have highly detailed guidance relating to coastal risks (see Fig.1 ). At project level, planners charged with assessing and making recommendations regarding applications for planning permission can make use of the relevant plan to inform their deliberations, including appropriate consideration of coastal risks. To test this hypothesis, relevant policies, plans and legislative instruments, at all levels of governance, are assessed with respect to provisions relating to coastal risk. We also examine local residents' perceptions of local planning authorities and their role in addressing coastal risks. A mixed-method research design was employed in the study, including: a) thematic analysis of key spatial planning legislation and policy and local planning decisions; and b) a public survey. Field investigations relating to the study were undertaken in the Westport area of County Mayo, situated on the west coast of Ireland (Fig 2) . The study area is an attractive sea-side location that has undergone considerable development in recent years. Much of the coastline is low-lying and comprised of soft glacial deposits. These investigations were undertaken as part of a major collaborative project on coastal risk management, the Atlantic Network for Coastal Risk Management (ANCORIM) project 2 , that included partners and study sites along the Atlantic coastline extending from Ireland to Portugal.
Fig 2. Case study location

Thematic analysis
Relevant EU Directives together with related guidance for local authorities, national-level planning documents and polices, the County Mayo Development Plan, the Westport Town Plan, and individual planning decisions within the case study area were thematically analysed. As the local level plans are prepared in accordance with national and regional guidelines, they are believed to be broadly representative of plans, as prepared by other planning authorities in the Republic of Ireland. A deductive coding approach was adopted for this analysis. Deductive coding involves the development of a codebook prior to the analysis of the data (Crabtree and Miller, 1992) . Deductive qualitative coding often uses categories or themes derived from earlier work such as theories, models, mind maps and literature reviews to analyse data (Sandelowski, 1995) . In this instance, codes related to specific coastal risks and hazards (e.g., flood, storm, erosion, shoreline mobility, water quality, etc.) and whether the legislation, policy or plan included measures to address these risks (see Table 2 ).
Individual planning applications were also assessed for the incorporation of risk into the decision-making process. The analysis was performed in conjunction with a local authority planner from the relevant local planning authority. Drawing on the planner's expertise and local knowledge, recent licensing applications in respect of projects with strong probability of risks from coastal hazards were selectively targeted for detailed assessment.
Public survey
As part of the ANCORIM project a questionnaire survey was used to explore coastal actors' perceptions and attitudes towards coastal risks and their management in the Westport area.
Questionnaires are recognised as being an essential tool for assessing public perception of natural hazards (Lave and Lave, 1991) . The survey focused on coastal residents, property and business owners, as well as local and national decision-makers with a remit for the Westport area. A total of 65 questionnaires were completed. Questions were mainly comprised of closed ended questions and a series of statements which respondents replied to using a 5 point likert scale (strongly agree, agree, disagree, strongly disagree, and don't know). The questionnaire was piloted with an expert steering group. A random sample of households and businesses in Westport were selected to complete the survey. Beginning with local planners, a snowball sampling method was used to target local and national decision-makers. The survey was conducted over a two week period in May 2010 by a two person research team.
The findings of questions relating to respondents' perception of local coastal risks and their management are reported here. 
European Legislation and Local Implementation Guidance
Floods Directive
The Floods Directive requires Member States: to assess if all watercourses and coastlines are at risk from flooding; to map potential flood extent and assets and humans at risk in these areas; and to take adequate and coordinated measures to reduce this flood risk (CEC, 2007) . 
Strategic Environmental Assessment (SEA) Directive
The SEA Directive requires Member States to strategically evaluate and address likely States should ensure that their plans and programmes take into consideration the environmental effects they cause. The SEA guidance identifies a number of topics under which strategic assessment should be conducted. These include the assessment of baseline environment, including assessment of biodiversity, fauna and flora, population, human health, soil including geology, water including quality, air including quality, climatic factors including climate change, material assets, cultural heritage, and landscape (CEC, 2001 (Government of Ireland, 2004) . The SEA guidelines also emphasises the need to address environmental issues at local level. For example, it states that in preparing an Environmental Report on a draft Development Plan it is important at the outset to identify those issues which are best dealt with at the level of that plan and which should be examined in the report. It also decrees that environmental objectives should be adapted to local circumstances as necessary (Government of Ireland, 2004) .
Environmental Impact Assessment (EIA) Directive
The EIA Directive requires that certain projects be assessed for likely environmental effects before planning permission can be granted (CEC, 2012 The EIA Directive set mandatory thresholds for Annex I projects only. In transposing the directive, however, Ireland specified thresholds for Annex II projects. The thresholds were then set at levels which distinguish between those projects which, by virtue of their nature, size or location, would be likely to have a significant effect on the environment and those which would not. In some cases, EIA is mandatory irrespective of the size of the project. In most cases, however, a threshold is set and if this is exceeded, the project must be subject to EIA. Even if thresholds are not exceeded, the planning authority (or An Bord Pleanála in the case of a planning appeal) must require the preparation of an EIS if it considers that the project would have significant effects on the environment.
Many large scale coastal developments require EIA, providing an opportunity for coastal risk and impacts to be considered within this framework. For those developments which fall below the specified thresholds, national planning legislation provides for the consideration of significant environmental effects and potential direction for the preparation of an EIA or impact assessment which can be triggered by sites of conservation sensitivity and/or planning appeals. As with the SEA, the EIA is required to consider any significant environmental effects of proposed developments and activities.
Consideration of coastal risks in spatial planning framework
This section presents analysis of documents and plans relevant to local spatial planning and coastal management.
National Level
Ireland has a poor record in relation to the developing and implementing coastal management policy (Long, 2007) ; particularly in relation to adopting a more integrated approach In 2012, the Department of Environment, Community and Local Government developed a National Climate Change Adaptation Framework (DECLG, 2012) . This framework emphasises local development planning as the mechanism for the delivery of local climate adaptation action. The framework provides the policy context for a strategic national adaptation response to climate change and emphasises the need to make good use of existing tools such as EIA and SEA in terms of developing local adaption to climate change impacts.
The National Climate Change Adaptation Framework explicitly calls for participative, 'bottom-up' approaches to climate change adaptation and acknowledges the essential role of local authorities in taking climate change adaptation action (Gray et. al., 2014) . In terms of coastal risks, the National Climate Change Adaptation Framework impresses on local authorities the need to be vigilant in ensuring "that risks of flooding into the future are identified and integrated into the planning process [and that this is] particularly important in reviewing development plans, especially in zoning land for development" (DOECLG, 2012, p. 6) . The Irish Coastal Protection Strategy Study is being overseen by the Office of Public Works. To date it has mainly concentrated on mapping flood risks in the East and South of the country and would, therefore, have little bearing on local development planning in County Mayo at the moment.
Regional Level
The The coastal edge and coastal habitats shall be protected from destruction and degradation to ensure that their roles as ecological corridors, coastal flooding and storm surge buffers are retained and enhanced, and developers proposing developments in the vicinity of this area will be requested to carry out an ecological survey and submit an ecological plan that incorporates natural vegetation and topography of the area (Mayo County Council, 2009, p. 96) The A number of individual planning applications were assessed to ascertain the degree to which coastal risks were considered in the decision making process at project level. These applications were in respect of a variety of projects, ranging from one-off housing to the proposed development of a hotel complex. In all of the cases analysed it was found that only limited consideration was given to coastal risks in the decision-making processes, despite the pervasiveness of coastal risks along much of the coastal zone of the entire study area. An example of one such planning application illustrates this point. An application was made to develop a new dwelling at a low-lying coastal site within the Westport plan boundary (Fig 3) .
The proposed development site was on the shoreline, below 10m elevation. Assessments of socio-economic and environmental concerns were duly undertaken. An analysis of related reports reveal no mention of the possibility of coastal erosion, or the possible effects of climate change (or sea level rise) despite the proposed sites obvious exposure to the sea and associated risks, as evident in the image. The application was refused on the grounds that there was no 'social need' for housing in the area. Furthermore, our analysis indicates that, generally speaking, risks emanating from proposed developments received more consideration than risks to the development from natural hazards. This has resulted in a number of developments being granted planning permission in areas prone to coastal erosion. Fig.3 Planning application site.
Survey Findings
This section reports the findings of our local-level questionnaire survey conducted in Westport Town as part of the ANCORIM project.
Respondent Profile
Of the 65 respondents, 38 respondents are local residents, 12 are local business owners, 7 are local land owners, 2 are central government employees, 4 are local government employees and 2 are government agency employees. 40 respondents are male, the majority (35.4%, n=23) of respondents are between 35 and 44 years of age.
Perception of coastal risk and risk management
The survey asked respondents about their awareness of coastal risks in the local area. The majority of respondents were of the opinion that they were very aware of coastal risks (35.4%, n=23) while a small group (4.6%, n=3) felt that they were very much unaware of such risks. Respondents who were very unaware of coastal risks was comprised of local residents and a local landowner. Coastal risk events which respondents recollected when prompted included: floods; landslides; beach and cliff erosion; and severe storms.
Respondents were then asked about the likelihood of the area being exposed to increased coastal risks in the future. A majority of respondents (35.4%, n=23) agreed with the statement: This area will become subjected to coastal risk in the future, with a further 13.9%
(n=9) strongly agreeing with it. Finally, respondents were also asked about the function of the local planning authority in relation to managing coastal risks. Almost 70% (n=45) of respondents agreed or strongly agreed that it was the role of the local authority to defend private property from coastal risks. Furthermore, 65% (n=38) of non-government respondents (i.e. local residents and business and land owners) agreed or strongly agreed with the proposition that the granting of planning permission amounted to proposed developments being assessed as safe from coastal risks.
Discussion
Coastal planners and other decision makers are obliged to consider coastal risks in decision making. European Union legislative instruments include many elements relating to coastal risks that Member States are required to transpose into national legislation and local decisionmaking. The NSS also emphasizes the need for local mitigation measures and adaptation to climate change impacts and coastal risks. From the analysis of the policies and plans presented above, however, it is evident that consideration of coastal risks tends to lessen as the operational scale becomes increasingly local. This is contrary to the theoretical scenario, which envisages local level plans having more specific detail relating to these risks. The result of this is that planners who make recommendations on day-to-day basis on proposed developments in the coastal zone may not have sufficiently comprehensive and robust guidance in arriving at their decisions.
Local planning and decision-making do not appear to adequately incorporate higher level policies and plans upon which they are based. There appears to be a tokenistic recognition of international and national policies relating to coastal risks in local government plans. While local development plans have had to 'have regard to' national policies they did not have to actually conform to those policies. This wording is now being changed in new development plans so that henceforth local level plans have to 'be consistent with' the higher level plans.
The apparent tokenistic incorporation of higher level policies may also be due to the fragmented nature of coastal governance, allied with the regularity with which change occurs (with each new government regularly instigating restructuring of responsibilities) (Flannery et. al., 2010) or lack of awareness of coastal risks and their potential effects. It may also be due to the wide and varied roles local government play (Pini et al., 2007) with issues such as climate change appearing 'distant and cloudy' amongst an already crowded agenda (Crabbé and Robin, 2006) .
Our analysis of recent planning decisions illustrate that planners may focus on assessing the possible negative impacts to the environment from proposed developments and pay little or no consideration to the impact the development will have on increasing vulnerability to coastal risks. Conversely, our analysis of local perception of coastal risk management indicates that local populations expect local government to play an active role in safeguarding them from coastal risk. Furthermore, our survey indicates that the general public also expect the local authority to protect private property from coastal risks. This disconnect, between the actions of the planning authority when assessing planning applications and the public expectation for both risk assessment to be incorporated into the decision-making process and to be protected from risks should they arise later, may increase the vulnerability of coastal populations to coastal risks. It also contributes to the reliance on publically funded engineering solutions to address coastal risk issues.
It is important, therefore, that the need to reduce the vulnerability of coastal populations to these risks features strongly in local development plans. The failure of national government in Ireland to follow through on its commitment to develop an ICZM framework undoubtedly has had a negative impact on the development by planning authorities of their own local area ICZM strategies. Although, it could also be argued that some planning authorities have little or no interest in developing ICZM strategies and that this policy vacuum suits them in this regard.
It is clear that a number of actions need to be undertaken to ensure local level spatial planning plays a role in climate change mitigation and adaption. First, future iterations of the National Spatial Strategy and/or National Development Plan must recognise the increasing vulnerability of coastal populations to coastal and climate change risks. Second, a national ICZM strategy should be introduced which would set the context for local level strategies.
The national ICZM strategy should include an indicative list of mitigation and adaption strategies available to local government. It should also include the final outputs of the Irish Table 1 Hierarchy of planning strategies, guidelines and plans analysed. Table 2 Coastal risks identified in legislation, policy and plans.
